DERWENT-ACC-NO: 1996-147860 
DERWENT - WEEK : 19 9615 

COPYRIGHT 2 009 DERWENT INFORMATION LTD 

Diffraction grating for optical application 
spectrum machine and laser comprises norbornane 
thermoplastic resin with specified surface 



TITLE: 
e.g. for 



based 
roughness 

INVENTOR: AOKI O; SEKIGUCHI M ; SUZUKI Y 
PATENT-ASSIGNEE: NIPPON GOSEI GOMU KK[JAPS] 
PRIORITY -DATA: 1994 JP- 192771 (July 25, 1994) 



PATENT- FAMILY: 
PUB -NO 

JP 08036108 A 

AP PL I CAT I ON - DATA : 
PUB -NO 
APPL-DATE 
JP 08036108A 
July 25, 19 94 



PUB- DATE 

February 6, 1996 



APPL-DESCRIPTOR 
N/A 



LANGUAGE 
JA 



APPL-NO 
1994JP-192771 



INT -CL- CURRENT: 

TYPE IPC DAT 

CIPP G02B5/18 20060101 



ABSTRACTED -PUB -NO: JP 08036108 A 
BASIC -ABSTRACT: 

The diffraction grating consists of a thermoplastic resin which has a 
norbornane structure. The surface of the frame has a linear 
roughness which 

are set at parallel intervals in the range of 0.1-1000 units. 
Chloroform 

having viscosity in the range of 0.2-1.5 poise is then applied on the 
surface 

of the resin. The whole structure is shaped by the compression 

moulding 

process , 



5/4/2009, EAST Version: 2,3.0.3 



ADVANTAGE - Performs good optical characteristics , i . e . heat 
resistance and low 
wa t e r ab s o rp t i on . 

TITLE -TERMS : DIFFRACTED GRATING OPTICAL APPLY SPECTRUM MACHINE LASER 
COMPRISE 

NQRBOR HANE BASED THERMOPLASTIC RESIN SPECIFIED SURFACE 

ROUGH 

DERWENT- CLASS: A8 9 P81 

CPI-CODES: All-Bll; A12-L03; 

ENHANCED -POLYMER- INDEXING : 
Polymer Index [1,1] 

018 ; DQ5 D13*R D59 G0022*R D01 D51 D53 ; H0317; H0000; 
HQ011*R; S9999 

S1434; HG293; 
Polymer Index [1.2] 

018 ; ND01 ; K9416; K9858 K9847 K9790; B9999 B5378 B5276; 
B9999 B4682 

B4568; B9999 B4240*R; B9999 B3407 B3383 B3372; B9999 B3509 
B3485 

B3372 ; N9999 N6462 N6440; N9999 N7227 N7023; B9999 B5492 B5403 
B5276; 



SECOND ARY-ACC-NO : 

CPI Secondary Accession Numbers: 1996-046432 
Non-CPI Secondary Accession Numbers: 1996-124233 



5/4/2009, EAST Version: 2.3.0.3 



mvjmwm up). & ffll %f fft & & ca> wmmw&WMm 

(43) ^HH «8^(1986)2J3 6B 



CBOhita 8 




F I 




GO 2 B 5/i8 














!$2t««>It3 FD (4 5 1) 




#P¥6- 192771 


mmmx 


0QQ0G4178 










(22)£tSHiB 


8 ^ (1994) 7 E 25 S 










mmm 


W* fie 








3W«+*K««z:TB11«24^ 














(mmm 


m 








jWW**EaBUiTBlI#a4# H*& 
















WP jE£ 



















(54) BfflH*J:l««Ma* 



(57) 

*U:HtrW?*ft&. 

& 9 . 0 . 1-1 0 0 0// miOHIHTTOftifCft 
#SS« (??inh) #0. 2-1. 5dl/g(?nn* 

3 or) -cjbsy^sK/w-^iMSi^rtiJKsr 



] 

o , isas't o . i -~ i o o o h !»«»tfffM 
imm 2 j mm. < .» > #o . 2~ i . 5 a i 

, g (^nnMA*, 3 0'C) f*>l»/^^># 

i * ««k-t&a«3B i vmmrwm&m, 
t^M±KM&mm*>mzm izz t mm to 
imimm^mmi 

[0001] 
6. 

10002} 

cfc*^i»g] «*> wmmra, mkmxwfjzM 
m. mm. wm&znx&mzs&ixm 

«4T i*tWut •) , WtMAJ: LT*flW 

fc^vxh»s^-tftt^w¥jttt, mm. m 

I/O xfc . ^ C^^^f ft«^«J§ 

* ? u i— h-m. *3^«#*w*fbK£ 

ot. 40 
[00031 

m&*-m&&ti* x&m. mm. mmm 

[0004] 

o o o /i ni<?>mvwmmm®&^-f&z t * 



W8 -36108 

2 

(??.i»*} A*0. 2~1. 5d!/g(?nn*;H^ 

3 ox:) r*&y^f.f y#^»fi-^^« 
«^»{H«^* fcttflsausKje* i z. t mmttm 

rnmsmtkixa. ( i > - < i v) 

[0005] 

[ft ii 

fc£ - 

A B CD 



[0006] 




CI i> 



A B CD 



10007] 
[ft3] 




A B CD 



[0008] 
Mfc4] 




(5 V) 



[0 009] A. B, ChUfDii. 

445, GGG-1007k #iL<l±8. 000-20 
7TC**. 

c o o i o i *«fiHctjv^ * 
<^y*«#*M[«Mtt«iM: tt«\ mum 



3 

BS@6 0 1 6 8 7 0 8^m. ®Wm& 2-2 5 24 

o ®mmb 2-25240 7 mm. nm 

2-1 3 34 13^£*L #8966 3- 14 53 24-9- 
«HW6 3-264626 ftWP 1 - 2 

4 0 5 17 f 7-881 5 

LT«, TiiHibS (V) T'^$ 
< fc *. 1 «<0r F 9 ? o F r-fe 

i-im-r h-yistu ft* >nmw t m^wm^mm 
x&toixmti tm&&#*wf* z t s . 

100 113 
Hfc5] 




[00 1 23 <£iK A~Dt±. ) 

m ~®£ (V) -CHS^xh5^?t3Fr-tey|i# 

zt#. mm. mme>&frt>»±iiK c 
<?>mm&~ tcBi u coori (ii-r, w & 
mm i -a^iwt***, n«o~i omrnm 
t) xm^mmx-mzttK mn^mmm 

nr. w©- cem ). coori rmtitwm 
ma. -mivy eyrt^rnv^ymmm 

u». mm--m&kmrc. r> am 

[00 13] - {CH? >» COOK' T^S 

*>r F Fr-fc>»SMtti. <ftBft&i£F$-$& 

**HRst ( V ) ?>r F y~>9 n Ft 

- a F^^/HKxA'T K 9> ?o C 4 . 
4.0. l^-s I?, so) -xyfpuv. 
£ it h y P 9 p Ft* &&v 

¥4 ~ 7 7 5 2 0-9&f»B4 mttim 1 



(3) #^¥8-36 108 

4 

[00143 wmziiv*. /ivtffc-tvitm^m 
hmwsmnt. ^pu*^ soxreag^t 
: ) #\ o. 2-i . 5di/g. tf 
*t<4io. 3-i. od i/g-c*>6. mms. in 

IitW&tt*<ftTL. 5d l/**«i4t. DD 

Xtfc^. ££\ 
10 ertOMtom*. 6 0MHz. 'H-NMRT-ai^Ut: 
«$*50%£Uu ff*L<tt9 0*ttJL § I 
«i98%Uh"Cfc&. *Msm5^*l£:\ 

iz-k±ti h 5 BM%mjTh &zt mt 

ioo 1 5 j »»s?fti j>vtf)\sty%®m 

m&miithzttfX'Zi. ztz. mmm. mm 
am. m&mmM. mmm. v-^vyrmm^ 

m^mmmt lzi±. ^u-r-^mim^t^py 
hittmmmizzti^mmmmLmtxh 

30 Xut. V*>7l>yy~, ?y/7-/Vyf-, a. 
y~sx.fr$* f- Zt'TMiSZhtz'i.i' r b ±tdm& 

± few 9 y i±&<?mm t zhhmmim^ txhx^ 
t. M$t:timcomm>~~?~. ^vf'j-s 
v-»*m^x®mi:®m&t:*£zixt>m 

i-ywmmm^mmmmmmi t,<wm 

fm?Z> ZkizX vf&&t& Zk&T$&. 

[0016] &mm®%m : m . ^<?>»t. o . i - 

lOOOium. mt<H0. 4-10O^m<59HWC 
^J^«Sg<D«ic|g^f & C i: ft: J: ») ««f S C k *< 

*^«t oan^^-y t«t . 7 * h u J/X F?rM 
5) ?~ft'^>lfefel3&$L -r^Xv^if tJc*K5-fx^ 



fiHPF-8-3 6 1 0 8 



5 6 



[ooi7] *wm~.m yTM&$Mt m&mmm 
owmmit. 2 3 0-3 6 or. 0 * u<&2 $$v 



"C\ t<« I 6 0-3 4 OCT* 0 . ^V$OStt 10 [00201 ##m 

li-4 0— 2001C, m L<«0— 1 50XTCaS. S-^^-S-^ ^^/W?~/Vrf5^:?^ 

»it}*»'Cfct, (4. 4. 0. 1*.* . l'.>«3 K^~3-xyi0 

xsg»;s« i 0 1, ®v 4urcft£*-s z t ^hrwt* o«. 1 . 2- ^ h * > x? y 6 0 g , s^o>v*ir 

£ . &£*16¥«<^S/M < ■t&t:#>tzi±# ! 5xm& >240e. 1 -Mty9 8. fcJfct^xf-^T/t-S 

**U ^49^f4A^<tc->^.mnm. tfc 4 m ! flSfltl y 

y-f&. ^aUKfcftv^fcSfc^afcS***^* fc. ~2f, »*>7 5X:3fc:. >«.?y/xf>oo. 

Mi . 5 ^i^ayK j: y iox»680ttt t r^ft ho o . i im. z-vxh* 

vvjBKYftO, S^ttFiL<l420lC3b»fe60X;«V% 30 ^x*y**l Om i . «r3|^-Lfc. D8ft$&$f4 . 9 

mx-m. muni. wt>x~mwm'&& m i ssim-- i^s^waBMwattitfc. * 

OT^yyr~W<^»^1^6 0MiT{c*§i:d^ a^*8 0X:fcjBJRLT2. 5ltm^fr-3 

aft ■& t, 4 a tmttt z t mt l n^itfzmmmm^.. i. 

*v«**ijaT<^s*i<&*^ eocmmtvm ^/~ivr $ y 2 o g £i»;tT 1 oasawf l*. z 

**8Jb8**& i><Vizmi-Z> Z t £ . *%8H 0£6ffif£. ^y-A^O 0 *«B*T 3 04HS8R 

comm-ommam^mmmzmt. m nvzm.Lt:, 2mmiK.tmm. w** 

*rtm&t'»xmt>ti&. mx. -mmmxima s-**Mtxm. im^m^t. mm.<m 

®m*amat*~ mm^ s m^omm>m^ 1. 2 - y^^x^tMt, .i^iw 

IBW y.trcm> £>£i%>. $ffcA4 -*M mir. 1 0 ? n***-y y - 1 . S>x ? y* 

STtt. iZtoMflSi 1% < fchfr& < M®±.tr>m **«fe. <Itf>«?«C 2 0 gWt?yWy ! J * 
T-Wrt^^fcli. 1 OjaraiaJL «P*L<li CBJIHG& C#) *. /t9$»>.fiJk«5%} %U 

0 . 0 5~5mmT*4. fC. ^~ h^^-/+T**£E4 0 k g/c m* I 

BMfc LTU. *t ^ X ^ ffl !^-r-Jfc^{cflf]v » ^>#i T 1 6 5iCC4«aBKJBS«*:^. >mm£*>*iz 

^xm®mm;%mm>mtftmik$tzm^m mm&mmtz. ^»ihwc*s^>^xyxy^ 

W«f?*ttW«uJ:i:^t^. -rh?*Xl3- (3, 5 t -r**-4-t 

^-C?^-/^>y«fc-A*y^yt*-A^4~^0ft #fLT0. iSKJuirfrfe. 2S0TX«ETfeJRaHK 

**T4»*i*. #LffiL«lt4: *)*<V y Htl. ®4ffi&0 . 4 8 d I 

[ 0 0 1 9 J /« { 3 Or, ?at!*W*S . *»#9 9 . 5%, 

fcawwi^s *»^^r<^ais«fciHs&sit*4^ ro 021} 1 

t^.. mtm. mxv%i^ mm^ mm 1 xmhtt^mmmmKm^x-mmm 

^mmxm?*>&. mmm^m^m^ mmmmttmmmiw. mmmi 2 0 

»:<?)ti>yrfcs, r, 1 3 otj. nwm2 o#t\ 1 0 c m x 



>t«uiff ( d s c > £ jt y . -t -y mmmnzt* » 



[SeOO] 

^wiKf" u o z ^m<#*%<ioJ&*wwtmm 
weed Ywwxwtmmxum h -c/=*3it<» 

^mm^x^m^mmmm^^^-zm^m 
zmmivzQQ\ 
' aiSfS^Ms^as 

~aoe) vipsi' o»«s@ "MM*"! 
?w%i -oximw&wm ^ cm-^^ox 

{ 4(~ x £ Jpa .4 q - -i/^-/. - * -/= - S ' £ ) 

- e 3 4 ^-i^ r. r r. x^^'ja&r-F 
gmei^aas 9 1 ii ? 3/» >{ o p^mw-x 



*v=-e '109 1/1/arSO o<^^-r^/C4^M¥ 

4 fs ISSM *Z I mfr £$S^X4HG?I 
96 "OH ^a^y^xs^/z-l^x^jaysf 

I ' s-iT "0 -frja^^^x-^x-g 
eW*# [£200] 

'-XYvxtwzz.miMzo i^ri^r^a? 

<?CLKiS¥ikT>in ^ffW^ v 0 <*awi « 0 0 £ -i«Y 
<E g^^s t'^ui a o 0 T a^YHSTSMaK I 

^f>-kfr^v>w^ (seen WfYl) 4 

xw»^[eeoo3 

-^_^uxu e 2 9rJSfp;iilgi^W!ij(i?sS¥*^i 

- o ^a-iKf" 1 ^ o i r-mrn - Ci ^aaj^^gvf/^iKi 
o z ^m<#%m-xwm¥?mmi w% 
i ^/o?«ffl *%z6rmmm#is®'my>-m 

■^A^xi^mzmm^UM^Q o xa^^s -o 



80 T 9£-8±«» 



(S) 



JP,08-036108,A [DETAILED DESCRIPTION] 



Page I of 9 



* NOTICES * 

JPO and INPIT are not responsible for any 
daraages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial AppiicationjThis invention relates to the diffraction grating which was suitable for 
optical applications, such as a spectroscope and laser, in more detail about the diffraction 
grating excellent in an optical property, heat resistance, and low water absorption property. 
[0002] 

[Description of the Prior Art]Conventtonally, a diffraction grating gives a crack in parallel on the 
surface of a glass plate in a transmission type, or. Apply resist on the surface of a glass plate, 
and enter an uneven pattern in this optically, or, What removed resist after etching glass using 
the pattern as which resist was filled in The slippage in the surface, Although used taking 
advantage of optica! properties, such as heat resistance, low moisture absorption, and 
transparency, when a manufacturing process was complicated, and broke at an expensive 
price and heavily at the time of an assembly or used it as an end product, it had a fault which 
breaks by a shock. A concave grating is conventionally needlelike to the surface of metal made 
into the mirror plane which has metallic luster in a reflection type, and give a parallel crack 
mechanically, or, After etching a metal surface using the pattern as which resist was filled in, 
what removed resist was used taking advantage of optical properties, such as surface 
smoothness, heat resistance, low moisture absorption, and high reflexivity, but a 
manufacturing process is complicated, and it became expensive, and had the fault that it was 
heavy. Then, although using transparent thermoplastics as a concave grating is proposed, For 
example, at polymethylmethacrylate, by polycarbonate, modification by water absorption and 
change of the refractive index arose, and since the ****** of the shape of a metallic mold was 
missing, it was hard to give unevenness to the surface, and there was a problem of a double 
reflex occurring by the residual strain at the time of shaping or distortion at the time of a mold- 
goods clamp. 
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[0003] 

[Problem(s) to be Soived by the lnvention]This invention solves these problems at once, and 
provides the diffraction grating excellent in an optical property, heat resistance, and low water 
absorption property. 
[0004] 

[Means for Solving the Probiem]A diffraction grating this invention's consisting of 
thermoplastics which has a norbomane framework, and having linear shape unevenness 
parallel to the surface at intervals of 0.1-1000 micrometers, A diffraction grating and intrinsic 
viscosity (eta jnh ) of claim 1 which vapor-deposited a thin film of metal or a metallic oxide which 

furthermore has metallic luster of not less than 50% of ray reflectivity in the surface if needed 
are 0.2 - 1 .5 dl/g (among chloroform). A manufacturing method of a diffraction grating of claim 
1 characterized for thermoplastics which has a norbomane framework which is 30 ** by 
injection molding or carrying out compression molding is provided. Thermoplastics used for 
this invention has a norbomane framework in the repeating unit. For example, as this 
thermoplastics, a norbomane framework expressed with general formula (!) - (IV) is included. 
[0005] 
[Formula 1] 




(i) 



A B CD 



[0006] 
[Formula 2] 




A B CD 



[0007] 
[Formula 3] 




(sin 



A B CD 
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[0008] 
[Formula 4] 




(IV) 



[0009](A, B, C, and D show a hydrogen atom or a univalent organic group among a formula,} 
in order that the thermoplastics which has a norbornane framework used by this invention may 
obtain sufficient intensity - the weight average molecular weight - 5,000-1 million - it is 8,000- 
200,000 preferably. 

[OQIQjAs thermoplastics which has a norbornane framework which can be used in this 
invention, For example, JP,60-168708,A, JP,62-252406,A, The resin etc. which are indicated 
to JP,62-252407,A, JP,2-133413,A, JP,63-145324,A, JP,63-264626,A > JP.1 -24051 7,A, JP.57- 
8815,8, etc. can be mentioned. As an example of this thermoplastics, The hydropolymerization 
object acquired by hydrogenating the polymer produced by carrying out metathesis 
polymerization of at least one sort of tetracyclo dodecen derivatives or this tetracyclo dodecen 
derivative expressed with following general formula (V), and the copoiymerizable unsaturation 
ring compound can be mentioned. 



[0011] 
[Formula 5] 




[0Q12](A-D is the same as the above among a formula.) 

In the tetracyclo dodecen derivative expressed with said general formula (V), it is preferred 
from adhesion and a heat-resistant point that a polar group is included in the inside of A, B, C, 
and D. Since the hydropoiymerization object acquired becomes what has a high glass 
transition temperature, it is preferred that this polar group is a basis expressed with -(CH 2 ) 

n COOR 1 (here, R 1 shows the integer of 0-10, as for the hydrocarbon group of the carbon 
numbers 1-20 and n). Especially the polar substituent expressed with this -(Chy n COOR 1 has 
a preferred thing of one tetracyclo dodecen derivative per molecule of general formula (V) to 
contain from the point of reducing absorptivity. In said general formula, although R 1 is a 
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hydrocarbon group of the carbon numbers 1-20, In that the hygroscopicity of the 
hydropolymerization object acquired, so that a carbon number increases becomes small, 
although it is desirable, it is preferred that they are a chain alkyl group of the point of balance 
with the glass transition temperature of the hydropolymerization object acquired to the carbon 
numbers 1-4 or a with a carbon numbers of five or more annular (many) alkyl group, and it is 
preferred that it is especially a methyl group, an ethyl group, and a cyclohexyi group. 
[0013]Since a tetracyclo dodecen derivative of general formula (V) in which a hydrocarbon 
group of the carbon numbers 1-10 is simultaneously combined with a carbon atom which a 
basis expressed with -(CH 2 ) n COOR 1 combined as a substituent reduces hygroscopicity, it is 

preferred. That composition of especially a tetracyclo dodecen derivative of general formula 
(V) in which this substituent is a methyl group or an ethyl group is preferred at an easy point. 
Specifically, it is 8-methyl-8-carbomethoxy tetracyclo. [4.4.0. 1 2 ' 5 1 7 ' 10 ] Dodec-8-ene is 
preferred. A mixture of these tetracyclo dodecen derivatives, or this and a copolymerizable 
unsaturation ring compound, For example, by a method indicated to the JP,4-77520,A 12th 
line on the upper right-hand section in page 4 - the 6th line on the lower right-hand section in 
page 6, it can be considered as metathesis polymerization and thermoplastics which 
hydrogenation is carried out and is used for this invention. 

[0014]ln this invention, intrinsic viscosity (eta jnh ) by which thermoplastics which has a 

norbornane framework is measured at 30 ** among chloroform is 0.3 - 1 .0 dl/g preferably 0.2 
to 1.5 dl/g. When intrinsic viscosity (eta jnh ) is inferior to a mechanical property in less than 0.2 

dl/g, shock resistance falls and 1.5 dl/g is exceeded on the other hand, processability is inferior 
and injection-molding nature is inferior. A value which measured a hydrogenation rate of a 
hydropolymerization object by 60 MHz and 1 H-NMR is not less than 98% still more preferably 
not less than 90% preferably not less than 50%, A diffraction grating excellent in stability to 
heat or light is obtained, so that a hydrogenation rate is high. A hydropolymerization object 
used as thermoplastics which has a norbornane framework of this invention, it is preferred that 
gel content contained in this hydropolymerization inside of the body from a field of poor 
occurrence prevention, such as a silver streak in diffraction grating shaping, is 5 or less % of 
the weight, and ii is preferred that it is especially 1 more or less % of the weight. 
[0015jin thermoplastics which has a norbornane framework used for this invention, in order to 
raise the weatherability and Sightfastness if needed, for example A benzotriazol system, UV 
stabilizer including ultraviolet ray absorbents, such as a benzophenone series, a salicylic acid 
system, and a cyanoacrylate system, such as a hindered amine system, a nickel complex salt 
system, and a benzoate system, can be blended, an antioxidant and yellowing -- it is also 
possible to add what is called additive agents, such as an inhibitor, an internal release agent, a 
spray for preventing static electricity, and a leveling agent. As the addition method of these 
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additive agents, dissolve these additive agents in a solution before pelletizing in a 
manufacturing process of polymer, may de** and, May mix a pellet de**(ed) with a ribbon 
blender, a tumbler blender, a Hensche! mixer, etc., a granular material, or crumb-like resin and 
these additive agents, and, These additive agents may be kneaded to inside which carried out 
melting of the resin using an extrusion machine of one axis or a multiple spindle, a kneader 
and a van dolly mixer, and a roll. The diffraction grating of this invention can fabricate 
thermoplastics which has a norbornane framework injection molding or by carrying out 
compression molding. 

[0016]Although a diffraction grating of this invention has 0.1-1000 micrometers and linear 
shape desirable unevenness parallel at intervals of 0.4-100 micrometers on the surface, This 
unevenness forms linear shape unevenness at an interval for which it asks on the surface of 
the aforementioned metallic mold, and can form it by transferring this on the surface of 
thermoplastics which has a norbornane framework at the time of shaping. 0.01-10 micrometers 
of depth of this unevenness are usually 0.1-1 micrometer preferably. In this invention, as a 
method of giving predetermined unevenness to the metallic mold surface, A method and 
photoresist which give a crack to a field by which mirror finish was carried out smoothly by a 
sharp edged tool Mr. thing are applied, After printing a diffraction pattern with an electron beam 
or radiation and removing photoresist according to a putter, a method of forming unevenness 
in a surface of metal by chemical etching using dry etching and medicine by plasma etc., etc. 
are mentioned. 

[001 7] In this invention, 230-360 ** of resin temperature at the time of injection molding or 
compression molding is usually 260-340 ** preferably. If resin temperature is low, mobility will 
get worse, distortion arises in mold goods, if it exceeds 360 **, a silver streak will arise by 
disassembly of resin, or it is colored yellow, or is easy to set inferior transfer of a pattern of a 
diffraction grating, moreover - 0-360 ** of metallic moid cooking temperature at the time of 
compression molding is usually 160-340 ** preferably - temperature at the time of cooling -40- 
200 ** is 0-150 ** preferably. As for a die temperature, in injection molding, it is common to set 
up at a temperature lower than glass transition temperature of thermoplastics to be used. In 
order to make small monotonous distortion obtained, it is preferred to set it as temperature 
near glass transition temperature, but coo! time is required, cycle time becomes long or 
exfoliation arises. If a die temperature is set as a low temperature, distortion will become large, 
but cycle time becomes short. Therefore, a desirable die temperature is a temperature lower 
80 ** than glass transition temperature of resin from 10 **, and is a still more desirable 
temperature low 60 ** from 20 **. As for holding time in a cylinder, since resin temperature is a 
very high temperature, it is preferred to set up a briquetting machine or cycle time become in 
60 or less minutes. 

[0018]The diffraction grating of this invention can apply a size to a 60-cm angle or a big thing 
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beyond it from 5 mm squares or a smaii thing not more than it. Surface accuracy of a 
diffraction grating of this invention is decided according to a demand of each use depending on 
surface accuracy of a metallic mold. Usually, in an optical application, a thing of 10 
micrometers or less is generally used for unevenness. Thickness of a diffraction grating of this 
invention is decided on product strength, workability at the time of an assembly of a product, 
and a product design. In order to control a deflection in practical quality with a size more than 
A4 size especially that it is easy to produce a deflection, it is 0.05-5 mm preferably not less 
than 10 micrometers in thickness. As a concrete use of a concave grating of this invention, a 
concave grating and a short wavelength laser beam line which are used for laser optical 
systems for optical discs can be used conveniently for a concave grating for wavelength 
judgment etc. which are used when making multiplying wavelength light using a nonlinear 
optical element and separating from a fundamental wave. As an example of use in laser optical 
systems for optical discs, use as a beam splitter which generates a beam for tracking in the 
fixed angle direction from a main beam is raised with MD etc. 
[0019] 

[ExamplejAlthough an example is given and this invention is explained still more concretely 
hereafter, this invention is not limited to the following examples. Among an example, a part and 
especially % are weight references, unless it refuses. Various kinds of measurement in an 
example is as follows. 

Chloroform was used for the intrinsic viscosity i.eta solvent, and it measured by the 

ubellchde o imeter under a 30 ** condition with the polymer concentration of 0.5 g/dl. 
In the case o^ th 3 t\ - rate hydrogenation homopolymer, sault pass IRIPUTO H- 

NMR was measured at 60 MHz. 

With the glass-transition-temperature scanning calorimeter (DSC), it measured with 10 ** the 
heating rate for /under nitrogen atmosphere. 

[0020]Reference example 1 8-methy!-8-carbomethoxy tetracyclo [4.4.0. 1 2 ' 5 1 7 ' 10 ] 100 g of 
dodec-3-ene, 60 g of 1 ,2-dimethoxyethane, the cyciohexane 240g f 9 g of 1-hexenes, and 3.4 
ml of toluene solutions (diethyfalumtnum chloride 0.96moi/!.} were added to autoclave with a 
content volume of 1 I. On the other hand, 20 mi of 0.05 mol/l. 1 ,2-dimethoxyethane solutions of 
tungsten hexachloride, and 1 [0.1 mol/l. ] of a paraldehyde and 10 ml of 2-dsmethoxyethane 
solutions were mixed in another flask. 4.9 ml of this mixed solution was added into the mixture 
in said autoclave. After sealing, the mixture was heated at 80 ** and stirring was performed for 
2.5 hours. After it added two eighths of the mixed solvents (weight ratio) of 1 ,2- 
dimethoxyethane and cyciohexane to the obtained polymer solution and the polymer/solvent 
made it it at 1/10 (weight ratio), 20 g of trtethanolamine was added and it stirred for 10 minutes. 
It added, and the methanol 500g was stirred to this polymerization solution for 30 minutes, and 
was settled on it. Except for the upper layer divided into two-layer, methanol was added again 
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and the upper layer was removed after stirring and settlement. The lower layer obtained by 
performing same operation twice [ further ] was suitably diluted with cyclohexane and 1 ,2- 
dimeihoxyethane, and the cyclohexane- 1 and 2-dtmethoxyethane solution whose polymer 
concentration is 10% were obtained. They are 20 g of palladium/silica magnesia to this 
solution. After adding [the product made from JGC Chemicals, and amount =of palladium5%] 
and making it react at 165 ** as hydrogen pressure 40 kg/cm 2 in autoclave for 4 hours, the 
hydrogenation catalyst was removed by filtration and the hydropolymerizatjon object solution 
was obtained. Pentaerythrityl tetrakis which is an antioxidant at this hydropofymerization object 
solution After adding [3-(3,5-di-t-buty!-4-hydroxyphenyl) propionate] 0.1% to the 
hydropolymerization object, it deliquored under decompression at 280 **. Subsequently, the 
fused resin was pelletized with the extruder under nitrogen atmosphere, and the with intrinsic 
viscosity 0.48 dl/g (inside of 30 ** and chloroform), the hydrogenation rate of 99.5%, and a 
glass transition temperature of 168 ** thermoplastics A was obtained. 
[0021 ]The metallic moid of mirror finish was attached to the commercial injection molding 
machine using the thermoplastics A obtained by the example 1 reference example 1, and 10 
cm x 10 cm, and a 1-mm-thick diffraction grating were fabricated in resin temperature [ of 320 
** ], die-temperature [ of 130 ** ], and cool time 20 seconds. Beforehand, 6.23 micrometers of 
intervals were formed in the scribing barricade, and 100 parallel straight lines were formed in 
the metallic mold surface in a depth of 0.5 micrometer here. Extraction from the metallic mold 
of the molded product after shaping was projected by the pin, and two projections for ejection 
were set as the monotonous end. The crack by a silver streak, HAKURI, etc. was not found in 
the obtained diffraction grating. 92%, less than 1%, as for the variation in thickness, vertical 
incidence of the double reflex was [ light transmittance of the mirror surface part of the 
obtained diffraction grating ] also a small thing of 20 nm or less also in slanting Incidence, and 
unevenness was 10 micrometers or less and was a level possible as an optical application. 
When 623-nm laser beams were entered at right angles to the diffraction grating part of the 
center section of the diffraction grating, since the spot up to the 5th order was clearly accepted 
at intervals of about 10 cm at the place whose emitted light is 1 m, it checked functioning as a 
diffraction grating. 

[0022]The diffraction grating was fabricated like Example 1 except having used polycarbonate 
(made in Teijin Chemicals, L1225) instead of the thermoplastics A obtained by the comparative 
example 1 reference example 1. 87%, 1.5%, the variation in thickness was 300 nm in 100 nm 
and 45-degree oblique incidence, and the light transmission of the double reflex of the mirror 
surface pari of the obtained diffraction grating was unsuitable [ variation ] at vertical incidence 
as an optical application. When 623-nm laser beams were entered still at right angles to the 
diffraction grating part of a diffraction grating center section, at intervals of about 10 cm, the 
spot up to the 2nd order had faded, and its transfer of the diffraction grating pattern of a 
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metallic mold was bad to the place whose emitted light is 1 m, and it was not functioning 
enough as a diffraction grating at it. 

[0023] Reference example 28-ethy!-tetracyclo [4.4.0.1 2 " 5 .1 7 ' 10 ] 100 g of dodec-3-ene, 60 g of 
1 ,2-dimethoxyethane, the cyclohexane 240g, 9 g of 1-hexenes, and 3.4 ml of toluene solutions 
(diethylaluminum chloride 0.96mol/i.) were added to autoclave with a content volume of 1 I. On 
the other hand, 20 ml of 0.05 mol/L 1 ,2-dimethoxyethane solutions of tungsten hexachlorlde, 
and 1 [ 0.1 mol/l. ] of a paraldehyde and 10 mi of 2-dimethoxyethane solutions were mixed in 
another flask. 4.9 ml of this mixed solution was added into the mixture in said autoclave. After 
sealing, the mixture was heated at 80 ** and stirring was performed for 2.5 hours. After it 
added two eighths of the mixed solvents (weight ratio} of 1 ,2-dimethoxyethane and 
cyclohexane to the obtained polymer solution and the polymer/solvent made it it at 1/10 
(weight ratio), 20 g of trlethanolamine was added and it stirred for 10 minutes. It added, and 
the methanol 500g was stirred to this polymerization solution for 30 minutes, and was settled 
on it. Except for the upper layer divided into two-layer, methanol was added again and the 
upper layer was removed after stirring and settlement. The lower layer obtained by performing 
same operation twice [ further ] was suitably diluted with cyclohexane and 1 ,2- 
dimethoxyethane, and the cyclohexane- 1 and 2-dimethoxyethane solution whose polymer 
concentration is 10% were obtained. They are 20 g of palladium/silica magnesia to this 
solution. After adding [the product made from JGC Chemicals, and amount =of paHadium5%] 
and making it react at 165 ** as hydrogen pressure 40 kg/cm 2 in autoclave for 4 hours, the 
hydrogenation catalyst was removed by filtration and the hydropoiymerization object solution 
was obtained. Pentaerythrity! tetrakis which is an antioxidant at this hydropoiymerization object 
solution After adding [3-(3,5-di-t-butyl-4-hydroxyphenyi) propionate] 0.1% to the 
hydropoiymerization object, it deiiquored under decompression at 280 **. Subsequently, the 
fused resin was pelletized with the extruder under nitrogen atmosphere, and the with intrinsic 
viscosity 0.48 di/g (inside of 30 ** and chloroform), the hydrogenation rate of 99.5%, and a 
glass transition temperature of 138 ** thermoplastics B was obtained. 
[0024]The metallic mold of mirror finish was attached to the commercial injection molding 
machine using the thermoplastics B obtained by the example 2 reference example 2, and 10 
cm x 10 cm, and a 1-mm-thick diffraction grating were fabricated in resin temperature [ of 290 
** ], die-temperature [ of 100 ** ], and cool time 20 seconds. Beforehand, 3.12 micrometers of 
intervals were formed in the scribing barricade, and 100 parallel straight lines were formed in 
the metallic mold surface in a depth of 0.3 micrometer here. Extraction from the metallic mold 
of the molded product after shaping was projected by the pin, and two projections for ejection 
were set as the monotonous end. The obtained mold goods vapor-deposited the aluminum 
reflection film on the surface, and used it as the diffraction grating which attaches HOGOKOTO 
and has receipts and payments of light from the resin side on it. The crack by a silver streak, 
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HAKURI, etc. was not accepted. 92%, less than 1%, as for the variation in thickness, vertical 
incidence of the double reflex was [ rate of a light reflex of the mirror surface part of the 
obtained diffraction grating j also a small thing of 20 nm or less also in slanting incidence, and 
unevenness was 10 micrometers or less and was a level possible as an optical application. 
When 623-nm laser beams were entered at right angles to the diffraction grating part of the 
center section of the diffraction grating, since the spot up to the 5th order was clearly accepted 
at intervals of about 20 cm at the place whose emitted light is 1 m, it checked functioning as a 
diffraction grating. 
[0025] 

[Effect of the lnvention]Since the diffraction grating which consists of thermoplastics which has 
a norbornane framework of this invention is fabricated with injection molding or compression 
molding, the unevenness according to the surface accuracy of the metallic mold is transferred 
good, there is no coloring, and it has the function outstanding as a diffraction grating. It is also 
possible for the shape of mold goods to be changeable with a metallic mold, and for it not to be 
necessary to cut and to unite shape after shaping, and to build puncturing, the projection for a 
clasp, etc. with shaping at the time of said. 



[Translation done.] 
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